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ABSTRACT: 

PROBLEM TO BE SOLVED: To solve such problems that, in an automatic 
transmission, when performing power-on shift by only a friction 
control of a 

downshifting is basically impossible, and an active speed- 
change by a 

is needed, however, it is disadvantageous to use the 
having the 

maximum engine torque from an economical view point, and to realize 
speed 

change by using a power source which are small 

sized and of 

low price, thus providing speed change performance with a high cost ■ 
effectiveness . 
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SOLUTION: For the engine torque less than a permissible 
torque, speed 

change is carried out by the and for that more than the 

permissible 

torque, the in combination with a -to 

operation allows 

the speed change, when upshifting. When downshifting, a 
capacity 

control or an engine torque reducing control allows the speed change. 
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[ 0 0 1 1 1 m 1 ii^mzmmLK&mjjLcomftLt:^ 
•m%mxf>& . mm 7 <dx>^> 1 tc{issar«4 

AOZftLXfJ^SOtmsth. ^mAQCO^ 
«BIWa3 0^rtS?n-CV^. U«iH83 0fc«^- 

^so»^S3 4^g^$fi. wx-mmm3A<rm. 

MtLX^yTV 35tff§mZtlX^&. 30 
[00 12]xyy>l MiVmWxo-/ MWP 5 1 

[0013] $mmm&W3 3\i±~?mmn3 4 * 

xyisyffl^m5 2t5£vm : mmABy w»<#5 1 
zftLx*>-j>icoiajjz®mtz>. t^mm-z^ 

7bT?1-*-*-?26^29t5£V : ?yy+T?1-x. 

5 4fc*tLTiME£nHH-£. 
[0014] 02 £^884 8^^^^-f. X^y'y 40 

icoiH^2iz?y y7-5. etmvwttttix^h. 

^- A x-^53. 5 4KJ:9. ^fclSteffifflBlftSfl 
TS8l£t-|>. ^5 y^T^f-jLX-^5 3. 54«a& 
£E. ^EfcS^«««6WrffL#»«3^i^-rSt«* 
To=G1XT1+G2XT2 
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*<mtixi>x^\ 

[0015]mi^7-y^-5^aj*tt ($5mAJl*Sl. 
BTPW) 7(C«ia^lO, 3*W2fcJ:tf5 

ii^i4*»T5Hga«fc]iX')#tt^>ii. m2??vi-6 

424f-Vl 8fcJ:tff£13r\r2 OtfUHKBSElc 
JROtttt^TV^. .Ifu^O^a^lO. 12, 1 
4. 16, 18, 2 0l,zm&&r>X^&&®<r>m)*? J <r 
t±. aj*«6±{cffig?iiTV^. ^ar^r-V10. 1 
10 2, 14, 16, 18, 2 0trti#>*^>'^o^-yxjL 
fiS^Wli^^^vf-9. 11. 13. 15. 17. 
19*f*VvaJ9. #*<OA*»W6^6J:ofc^ 
T^&. «£V*?5<yf-9, 11. 13. 15. 17, 
1 9ii.Ztl?tli/y h 7 2 2-2 5fc <k 9 EffJCO 
^vyjjlzxy-i H LXWt-^o . i/? hy *-? 2 2 

—2 5\t&z/y h7?faX-^ 2 6—2 9 fci OISS 
Ztih. H2T(ifflS9o>'7hr^f-j.x-^$:fflv^ 

>-7hr^f-j.x-^tJ:0X7>f F$-£Tt&^. 
20 [0 01 6] Zco£o%V4y7 7>ytt8®$Smco 

m-him.coi><r>imt\mm- 1 o - 8 9 4 5 6^£ 

*2tiX^&. LfrLZtUZ$><£X'?7-vmmmM 

[0017] H2(Ct>^TttW^ y y^-C0tH^m7 1 8 
<DS£*-:?3 0£J£i|£U 3 0 
n? ^ -y^-coai*«i7 . 8t:ffl^WfcJniS^*^T 
hh. BP^. ai^WT. 8£5^fci£[I|!R;£tf&J:ofc 

Etemwflre-s (jar. mm) . m2x\i7yy^ 

Wimtz^-fcoXT—?*. :/*7-y^-ai;>J»8K* 
-?(T>u-?*mLLXhh« ZOXoizt&t*-? 

3 o\m&x^*m^hz\t%<m97>y^<o\MM 
7. siizmszti. &his>7ju%mf8xmtt&z\t 
ire**. 

[ooi8] m3\m2co$mmco? ? -y^mm7 . 
8mm'ii%<miizmmLfi:i>cDxi>&v. mmtf 

*£mmz-thk*-9 3 0Z?yv+&1M7 , 8t=S 
«gS^tSrfc(ia}*?iVWC. i{c*$3 1. 3 2Srffl 
^X^v -y^'&nWl , StzteSLXbi. 

[0019] m3cry)ibm t )*?twxm3 *m^x® 
ftmmzwmtz. *mmmiz&^xit. mtitm> 

mth. Wvv+omma , 8t*&^L^is$^-v 

»4f-\ritS:Gl, G2tL. ^1^7-y^5coaj*«l7 
<?)h;^^Ti, S2^7»/^6^ai^«8<7)h;^5r 
T2fc-rSfc. ^i«tii^«l21<y)b^ToJ± (1) 

[0020] 

- (SI) 



1 5 
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[00211 



SBl?7-y^-5£»t£. m2?5-y^6£Jj?ftU:ttS 
TSfefftT^**^, t-*3 0<0h;k?#Bj&&>£A* 

Tl=Te+Tm 

T2=-Tm 

Ztl* (l)SfcfULTffl;ft«Wk7 To X [00 22] 

To=GlTe+ (G1-G2) Tm 

T 1 =Tm 
T2=Te -Tm 

Ztl£<0&l}mhtU?Tot:j£lt>&kTj!itmt>tlh. A & [00 23] 
To=G2Te+ (G1-G2) Tm 



(S2) 
(S3) 



(S4) 

(S5) 
(S6) 

(S7) 



Wk* tc^tt^H ( G 1 - G 2 ) £SH*fc hWlfib 

[ 0 0 2 4 ] 04 l^t-mm^iTrct. 3 0(i 20 

4fcJ:0 3«^8SU, v, w£G8&$*i£. *-*iH» 
SH3 4 tfW >t \'- * tf>#ffl 7- A fcttSSfc*. 4 v 
?&f-3 7j6«ltMu A'7fU 3 5<OKiS«E£»r3£ 
3flOS8K(^aftr« . 4 yA-^«WM 3 6 
tt» 3G«Blll(ai3 3*»^h^«**Jj:OTmaBi 

&M*y^3 90ffl:ft£7-f-K>'\*.y?bT. ^-*3 
0Oh^tIinEa^*^ji0t : 5:I.J:at»l«IH-S. 30 

[0025] d<0i?fc*-*»SSM3 410:9. 

-?3 OteSBl ?7>y^atfJ»74)[l]iK8N 1 £82? 
5-y^-ai^«l8<OllB0aN2<Oll<7)IlI«a (Nl-N 
2) T0oTV*£#. W^Sr^LTV^VVO-CiM^ 

[00 2 6] Cl<7)J:d^4^ffi^«!SrfTac:i:* 1 

[0027] jaT£ 3 0 Sr^oT^SSEililtSJrff 

[00 28] tl)ftfct-^b^TmA<xyy>b;k? 
TeJar^frlB^t^^&fc^TJB'^ -5-cO^e 
-* Wk^Tmtfxyv'y h^*T e Kp7t&V^L**50 



[0029] S6»i^iSSl»SrtTd®l»yXTA<07a 

^mT$J»1-SCfc* 5 aj*&. g|7tCl-*2r-y7-v7 
K 2^ir»>yv7h2:WK:«-Stepfc:t>ftl.iM^)* 

[ 0 0 3 0 ] Stepl •C0ffe<OliSn*'C ; e-* Srli 
[0031] 1^2*fe«3— 4T-y7-^7h«0J©^. 

^aEBMWi^e-^tolM^^iHSOA^itcfcs. 

j&D3fr|6]'^#iW-|>. 3 ( 3 ) SKJ: OlSfr^ 
16^^«18<0A^M^T2^tijDL. (2) 5$fc 
•kO^&^f-riO^fcttl 2<?>AJ)h)l>?Tltfm' 

2=Tei:&£. 

[0032] 2->3*fc«4-*5T»/:rSO'h<7*t§£-. 
N 2 > N 1 TfeS<9T358nfiMfcfcrt-*iM^t^ 5 

t-*IW^iE^c7)^[6]/^iH-& . ( 5 ) SKi 0 

( 6 ) ate J: 93S8E=W 6 1 8«0A* Wk?T 
2#«^U D^fct}^TTm=Tet:^rStTl = 
Te, T2 = 0fc&2>. 

[00 33] 4^3&tAi2-*l?*7>i'7Y<r>%&, 

h;p* t. ( 5 > stct o^af 

^litKiiiooxJihWTitfmtoL. (6) 

St <k 9£3« r -*' 1 8 $Mi 1 6 OA* h/l'* T 2 
^L. H^itfcV^TTm=Te{C»t2,i:Tl=Te, 
T2=0fc&&. 

[0 0 34] 5^4*Jtli3^2*'>y^7bWi^, 

; e-*lMP^IiDiu&^G^o^ri6|'^»SrtS. 
h)V? ttayfifaizmtomth t . ( 3 ) Sfci 0^1 
^•V 18*fclil6c7)A^W^T2* J JiJnt> (2) 
Sfci OlSi^ 1 4 1 2 <0A* Tl*«S 
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4>U G;£fcfcVvCTm=-Te(£$tt£i;Tl = 0. 
T2=Tei=5r&. 

1 0 0 3 5 ] Step2T35S$JS^S3 3 li 7t- 

* (Tm= I Te I ) fcmS^OX* Y)V7 = 0 fc# 

¥5-24 0 07 3^, ^f6-317242^fK 
[0036] Step3-C^®J«^M3 3^15SOx7 h 

[0037] ste P 4 t3sbh»£S3 3 tfc-rmmi. 

fi«fg^£f&lif 6 fc . xy^y[l|^;^g^-*>iDA 

[00 38] 1^2ifcli3^4T-yT^7K0^. 
Tm= -Te tr«-5fc*^t-^Hl«@gt^fi»rS fc . 
^1^5-7f-ai*«i7WA*@iaa* r F* s 6. 

m5(o±-?mfcms.B&frt>c&£&mtt>. 2-3 

*7t«4—5r>yT^7bC0^-. Tm=Te 

[0039] 4-3 $.1Z\±2-+\y*»i'7Y(rym£. 30 
Tm=Te£#ofc££*-?|HH^£<S»rSk. J& 

-^iWAttH^^F^t^iWS. 5-4^3tJi3 
-2 7 '')yy7f«S^ > Tm=-TeC«-5fciit 
-?IIH£»S:<£WtSfc. mi77y+titf)to7<7)\j} 

[0040] Step5-CIQi$!)9^S3 3tt>f 

x-XteTmfeifioW. xyS/yEBsScA^g^o* 

Tl= (Te-Tc ) +Tm -(5S8) 
T2=Tc-Tm -(5S9) 

ZtM (l)^tCftALT{iJ71«lW^ToSr*y>S *[0049] 

To=GlTe+ (G1-G2) (Tm-Tc) -OSlO) 
m2?7>y^6£»gL SSl?7-y^5£Sfc)HSfc#®* *£ltz^limmi:3.t%<). 

Tl=Tc+Tm -(jUI) 

T2= (Te-Tc ) -Tm -(^12) 
Ztl£9ft%mh>U?To$$Ctb&tT3Zmt>tl&. A A [005 0] 

To = G2Te+ (G1-G2) (Tm+Tc) -(5U3) 
?*7Vi/~7 h<?H&&Mi<%&7 7 >•/ ^-T(i^r< 138? -/ *Z&ftm&)ffilZ'th<?>X'. £S 1 7 7 y f - 5 



*A:Wslf^Kt£L<&ofc£fcfcJ:9f«5&t&. 

t-^msasN mi* o c: fc-me lt t> i 

[0041] Step6T£j£#J»gg3 3#7 5 -y +T9 
[0042] Ste P 7T^ar*)8P$IS3 3tf*-7 Y)V9 

tms&tzmiiT. *—?h)V7*o\,ztz>t. mi 

ffo5liC£XttF£*>t o£fc#firrs. 

[0043] Ste P 8TlSS*Ja^M3 3{i*-? Y)V7 
[0044] Step9T^£$ilflf&fi3 3tf7 7 y?T7 

[ o o 4 5 ] nm*-? M^rtfJfch;^ 7*-x 

[0046] Z<7>m&l£li.Ty7i'7ht7''7>i<'7h 

~Z¥m&M?Wth. Tv7-i/7h\iA.Jiti:imcom^ 
tth&^'^mSX'h&frh. 77^WfCY)V 

'*y i'7'%mm ! X'\t\-)V7WmT'tt\^t>X-3>h. 
Litifi^Xm YfV7 7*-X\tt-7X^.VW>Zt 
ifiX-%hYAs7m®e®&Z1Xh<?yX. ^-7\~}V7ifi 
^FJg. IX i » h%&&* ?7»/ Ltxy 

[0047] mi77*/1-5i:m&. &277v1-6i: 

8Mm&m. m*>. mmt^is&iztxm^^ 
m (ot. mm) hl^*^ &mm*m<?)GMh!u 

[0048] 
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*6«®<oeah;^i£rTct-rSt. TeOttDtTTc* [0051] 

T 1 =Tm -(*14) 

T2=Tc-Tm -(5$15) 

Ztl£*)iii1)*tlh>l'?Tot:3Ltt>lkT3!ymt>tlh. X % [0 0 52) 

To=G2Tc+ (G1-G2) Tm -(^16) 

8S2:?7yf-6£j»ajL m ?7-y*5£IStfH8*S1)t<B* * fc Lfc*§&tt*tf*W3r:*i: & 0 . 

Tl=Tc+Tm -(5$17) 

T2=-Tm -(3*18) 

Ztl£<)liij}mh>WTot3Cit>ZkT3&mt>tlh. fclOfc [0053] 

To=GlTc+ (G1-G2) Tm -(^19) 



-f. i/c01Ot:l-»2T-/r^7h, 2^1^^ 

■r. 

[0054] ^W^IS3 3c7)rta5-CS3a3^IB* 

jgh/t/:?jmH'Ofc^tf;fc£fcj^$#£fcmNf> 20 
[ 0 0 5 5 ] Step 2 T9 y >/ f-§*<^Sg£fr oit^T 

S. 

[0056] Ste P 3T^S»l^S3 3#l3r5&7)iSJll* 

Mtmminth (wf. mm . ztuzxvmi htu 

[0 0 5 7] l-»2iJt«3-*4TyTv7h<7)^, 

7JWk?T2*m8llU (8)l£lZ±')$m.* J rlO* 
tiitl 2 cDA^W^Tl 2->3£Jttt4 
-5T>y7*i/7htfrt&S\ ^^-/^i^itan^-fr*- 
* WW? ijE<rtjMZ®t5UZ-£& k. ( 1 1 > Ale J: 9 
35S** 1 2 * £tt 1 4 WXJ) htWT 1 tfJt&ll L . 
(12) sSfcJ: OISI** 1 6 4fc»i 1 8£>A7l WW? 40 

[00 58] 4^3t^it2-*i^y^yhn^. 

Y)V9 £ jEOUfttzmtilZith k. ( 1 4 ) atfc 
J: OlSS^r-V 1 2 1 0 OA7J WW? T 1 tfWfU 
U ( 15)^^0368^1 8 ^lil6<0A^Jh 
/U?T2#|£H-£. 5-4 4fctt3-»2r>>y^7h 
WW? 5rft^l«ntciillO$-i*-S k . (1 
8) setCkO^af^l 8sfc£lil 6<OA7J Wl/?T2 
tfJiJllU (17)^fcJ:9^8**14£fclil20 
A^M^Tl^S^*. ♦» 



♦ [00 59JStep2i:Ste P 35r^O®-ri:. Tv~Tls? 

ft*wt^'V*»&aBrev'^> hwm&tfm 9 . 

(Te-Tc)tM. 

/l/? Tm*)***** < =Sf 4 k fUHftr Wl'? * 0 £i£^ 

[0060] rat^*W^*«Ofc:ifrcf<fc. SteplT 
^LTfc^fc?7-y^T?^x-?*^ftl/Ci«£ 

^7-y^£l»JiCt£. 

[0061] Step4 T3Smmi&3 3 Ji. "t^V^ 7 

x>f -y^JBftfiaK^ClkfcJ: 0. hM7i-X 
0»T£fl5Trs. rai^-W»ftS^4i:xy^>Ili 

[0062] Step5-C^S*iJ^B3 3tf*-?®m8. 

xyx'y|5p|0S*«»:g^<oA*liI«ea 
tl»I*»-o-C^ttS. HH=>. rai^y^OEWBStfiK 

a^7-y^EHeat:jrj&t4. 

[0063] l-^ifcttS-^T-fTS^ 
<^a^7-y^-<oaj7lillh;l'^^«»Lfc^*. HP^. T 
m=- (Te-Tc) (WT. H&) 

^0Saa?:fi»t4k. SB1^7 y^aj7J«l7coA7)lil 
mUfTtft. 2-3 4fcli4-»5T-» 7*2/7 h«« 
Tm= (Te-Tc) 4 t-^EWlKl&Sr 

m2^5-y^as7ji*8<oA^iHi!iss*n r * { 

4. 

[0064] 4-343ttt2-ir»»i/7K^©^. 
Tm=Tcfc«->fc44t-^HliaSlr^i-ri»k. ^ 
2^7-y^-ai73«l80A7lllI^a:* J ±* { 4. 5-44^: 
Ji3-»2/'7Vv7hcO^-. Tm=-Tcfcfto^ 

[ 0 0 6 5 ] Step6 TlSiSlfi^ia 3 3 \%4 i— is* 7 



21 



OHHSStN m# 0 fc&ofc i i: TH£ UT t> J: 

[0066] Step7T3SSi»«Pga3 3 #7 5 y f-T7 
^xX-*£iW3tfT&g?5y*5£;tti6£^ 

[0067] Ste P 8T^l$J8PgS3 3 Y)V9 

^^«^2^5yf-6$-fiatTV^xy^yhy|/^T 10 

[00 68]Step9-ClQ$*JUBIS3 3J±. MP 
?Tm*«0t5:-5tc: fcfcJ: 0^2 WI/?7x-X?)» 

[ 0 0 6 9 ] Step 1 0-C^^miS3 3#? y -y f-T 
?^xX-?£Ii#$-«rCB?8:? 7 vf-fclHW* . 
[0070] *f&J8$Sfe:J:;fxfcr. h/^^iy 

0, 7*y:7V7K0*§3\ >f-*— v-\>7x-XK*5ttS 20 

/Hf £±tf SIESTA 0. x-Xtt>(tS 
«ttx^;^li«iS«?rjiLT^''yTU *^{£&-fl>^ 

[0071] m7t5xxmi oiziamcotiif>^k<os 

[0072] Z0)t:)bm&>r>}> : sy Hti&j%<%) 

T 1 =Tm 
T2=Te d-Tm 
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fc^iyfrTxvs/yh^^^fia-rS^i^T'fto 
[ 0 0 7 3 ] *3BBBS££Vyc i*-* HA^#x> 

#bi o*^w&ao«f3i^3ft«i®ar^+s#tt^ 



To=G2Ted+ (G1-G2) Tm 

Tl =Te d+Tm 
T2=-Tm 

£^0att»h*?To*^4fcT3fcW»Wi.*. it ft [0079] 

To = GlTed+ (G1-G2) Tm 
m 1 2 £2^ 1 r^y^y h £Wfc#Stepfc:fc{7SiW£ 

[ 0 0 8 0 ] Step 1 Ii09 cOiW fc ^ t Tifcl. . 
[0081] Step2"C^SSiJt^S3 3 Uxv^vMff 
SB 5 2fc*tLTxy>?>tiJ^ Wl^ffiSgStfl^fcti} 

ffi$U*-£S. *-*-CffiL#SW^»i>K-yT'J®E--*50 



X. mUte-fhWZWckxyiSyhfrrcowm 
mizms\~?tUf. ISfflV^7?t;HM2/8~3/ 
8 B£.cr)%frX'ii%£mtimiz i a y ? 

MX* . 35$yXfA»a^ U£«fcJWrCS h . 
[ 0 0 7 4 ] $ h/^g^oSSftsWi*-* 

i o i>m>**z hj^m&zmK ikw^yisyyv 

[0075] &^f&BJJ^2Wft^®fco^Tl»0JI 

•rs. 

[00761011 Ji*3(6BB«om2<y^lStJg®fc:fe<t«. 

■v-hT&S. 09O*Si:M : 3rSO(iStep2TB?a^ 
5 y^MSrfiMtSftO txyyy{B*Srfi»tS^ 
fc"CfcS. mi^7>yf-5^»tt, 82?5-yf-6£«f 
*&bfc#ffitf>*&£te. Tec^ftOfciKi^itfcxyvy 
h;^Te d£JJjl,vcT5&M£94o. 
[0077] 

- (5S20) 

- (S21) 

S [0078] 



(5U2) 

(^23) 
(^24) 

(^25) 

+=t-?mmtz£ omm-h z t t<ox. iyy 
ywmm. 5 2 mtxm^y^y hwimzim 

[0082] Step3T^£#J»gB3 3iM%<?)mMm 
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mtoZitlt. ( 20) sSfciOSSS^l 24fclil 
O^ATlM^TltfiglniU ( 2 1 ) sSfci 
•V18*fcttl.6»A*h^T2*qfeH-*. 5-4 
*^«3-2^y^7h<0^ t-^h/kJ'Srfltf) 

fcJii6«A*h;^T2*siganL. < 2 3 ) sSfc J: 9 
3Ea^r-\* 1 4 £fc{± 1 2C7)A* bA>7T 1 3fi^H"&. 
[0083] Step 2fcSte P 3^')g-rfc. ^VWY 

t7)-C. Tm=Te d«Mi^b^^ 0 W 

[0 084] mg^b;^*50ti£^<fc. SteplT 

[0085] Ste P 4 T'^gJ8Sgffi3 3 e&&^7 5 

[oo86] step5X'$smmm3 3tf*-?®im 

i/7Y<7>%&. Y>l>?yx-X&7m&C0*:-?Y)U? 

* (Tm=Te d) t-^miaSSrfi^-tSfc, &2? 
^ y^as^WSOTJjUHSa^x^S. 5-4£fctt3 
-2/->yy7h^, Tm=-Tedt:ft-Jt*i 
EH0&£ fc . 8 1 ? 5 «x ^-aj^5»7 <0A 

[ 0 0 8 7 ] Step 6 T^mVmM 3 3\i.41—i"ry 

»A*iiw^£ittgfta}-f * - 1 a wa^ti*. 

[0088] S\jep7T£3fflmm33tf?7 y1-T? 
f-*x-*£«|s3;£Ta«?5 y^5 S*fctt6 £»JS 

[0089] Step8-C^a$lffl^M3 3*^-? h/P? 
^©M^St^fc:. Step9Txyi^h/k?ffi8g#fi 
*&jci=Rl/0*<. Step8tStep9?:gi0iR-rt. % 

1 ? 7 >y 7^5 £fc{£fS2 ? 7 >y 7^6*^1/0 tf:xy 

[ 0 0 9 0 ] Step 1 OT'3SI®I^S3 3li. h 
/l/?Tm#0{C : 5:->;fc£iCJ: 0^2 h/P?7x-X<0 
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[ 0 0 9 1 ] Step 1 1 ?3S£fi!)»§IE3 3ifi9vv+T 

[0092] *$mmm££titt ?*7Vi<y 
^^msm^x^h^^x^^x-, 9? 

[0093] Kttwm&3<r>mmmz~}^xim 
io -rs. 

[00941H13 \t*mwm 3 <rmmwz&vh 
y^visy yimz/X7-J»<r>vy Ym&L**tyn-1- 

v-YTf>h. 

[009 5] 01 lCD-ffiitm%&<7)ii. Step9-CX>- 
:J>ftJ}Yfr?$:mmZit&K*)£. Step5Wt-^lBl 

%mmt K^fcstep 6-re-? tHji-gmmzfr 7 «r 

kTt>&. StepATYJUfyx-Xii&TLtim®?)* 

-?mft£umi4<r>HMzbh. 01 icvmkx'itx. 

Vi?V YlV9 Ked * *-fm®&ffik 

&?>x ^> h;^ T e tea U: K Afcfi oT^irt 

[00 96] L3t* f ->TM^tf2-iy'7>x7h-rS 
i§^<0#Stepfc;|3tt&iWm. 01 5<D;M A^-h 
oidfc^ri. 4+->>*yx.-X(?m¥X : £-9Y)V 
?ti£V?7v1-Yfr?m.m®&®^X±aU ®* 
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